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A N  I N T R O D U C T I O N  T O  
ROBOTICS IN C A T A L O N I A  
~botics is growing considerably 
n Catalonia, not only because 
~f the large number of compa- 
nies suitable for automation, but also 
because of the existence of a high tech- 
nical and economic level capable of ab- 
sorbing new technological develop- 
ments. 
Furthermore, the technical capacity and 
the existing infrastructure are factors 
that have contributed decisively to the 
decision by many European and Japa- 
nese companies to make important in- 
vestments in Catalonia rather than in 
other European countries. 
The industrial tradition and the impor- 
tance of the economic sectors have 
meant that in the Catalan economy, 
which is built on small and medium 
companies (and which, with 16 O/o of the 
total population of Spain, accounts for 
20 % of the gross national product and 
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25 % of industrial production and fo- 
reign trade), robotics applications are 
not concentrated overwhelmingly in the 
automobile sector, as happens in most 
countries, although this is the sector 
with the highest level of automation. 
Distribution of robots by sectors 
The medium-sized Catalan firm, in a 
range of sectors, is the present indispu- 
table leader as regards automation in 
Catalan industry. 
The first robots were installed in Cata- 
lonia in 1974 (three, in the SEAT motor 
factory, using FIAT technology), but the 
start of automation in Catalan industry 
can be taken as dating from 1980. In the 
1980-84 period the number of robots in 
use went from 32 to 74 units, and from 
that year on the rate of growth in- 
creased considerably, levelling off to 
about 30 % over the last two years, so 
that at the end of 1989 the number of 
robots in use was about 370, approxi- 
mately 25 % of the total for the whole of 
Spain (about 1,600). 
The distribution by industrial sectors is 
approximately as follows: 
Motor Industry: 32 % (53 % in the rest 
of Spain) 
Subsidiary motor industry, motorbikes: 
27 O/o 
Metallurgy: 25.5 % 
Electronics: 7.5 % 
Household appliances: 7.5 O h  
Others: 11.5 O/o (Pharmaceutics, Cera- 
mics, Food, Construction, Graphic 
Arts). 
70 % of firms in Catalonia that have 
installed robotics can be considered me- 
dium-sized, both for their turnover 
(between 1,000 and 10,000 million pe- 
setas a year) and for their workforce 
(70 % of companies with at least one 
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robot employ between 100 and 1,000 
people). Another significant fact, espe- 
cially bearing in mind that there are 
three large motor companies manufac- 
turing in Catalonia, is the increasing use 
of automation outside the motor in- 
dustry (traditionally the leader in robot 
installations in al1 the countries of the 
world). 
It is also interesting that in 41 % of 
those Catalan firms with at least one 
robot installed the capital is 100 % Spa- 
nish, while only 1 1 % are built on enti- 
rely foreign capital. 
As regards applications, the field of 
manipulation is the most important and 
represents 27 %, followed by 26 % for 
spot-welding and 17 % for arc-welding 
(Traditional robotic applications in ins- 
tallations in the automobile sector. 
Parts assembly is gradually acquiring 
more importance ( 1 2 %). 
The infrastructure surrounding robotics. 
Manufacture: 45 % of al1 Spanish manu- 
facturing works are in Catalonia, and 
their share of the market accounts for 
about 60 O/o of total turnover. They are 
generally small, specialised firms. 
Research and Development: Research 
goes on mainly in centres and depart- 
ments of the Polytechnic University of 
Catalonia (UPC), especially the Insti- 
tute of Cybernetics, the Department of 
Graphic Expression in Engineering 
(CAD-CAM), the Faculty of Computer 
Science, the School of Telecommunica- 
tions and the Calculus Centre. 
The industrial applications of robot 
vision, the development of CAD-CAM 
applications and the development of in- 
dustrial software are some of the fields 
of the UPC's R+D in robotics that are 
most important internationally. Colla- 
boration in R+D between universities 
and industry, while relatively low in ab- 
solute figures (millions of pesetas in an- 
nual turnover) compared to countries 
like France or Germany, is growing at 
the rate of more than 35 % a year. The 
same can be said of participation by 
Catalan industry and university depart- 
ments in international and EEC pro- 
grammes like EUREKA-FAMOS. Nev- 
ertheless, it is important to point out 
that university funds, both in Catalonia 
and the rest of Spain, are low, and this 
is holding back the enormous human 
potential existing in R+D. 
Training: Training in robotics and re- 
lated technology at the Technology Col- 
leges is not sufficiently structured, but 
this does not mean that either the 
manufacturing works, the company spe- 
cialists or university researchers do not 
show a high leve1 of quality. In fact, the 
technological instruction given at the 
colleges mentioned has a solid founda- 
tion and makes it easy for the newly 
graduated Spanish technician to quickly 
assimilate technological advances when 
he starts work. 
As regards the technical training of ma- 
chine operators, the gap between the 
state of technology in industry and the 
instruction given in the technical 
schools is giving rise to real problems 
for many firms. It need only be said 
Othat until a few years ago, in the whole 
of the metropolitan area of Barcelona, 
with three million inhabitants, there 
were only three Technical Schools giv- 
ing classes in Number Control, at the 
very moment when many firms were 
renewing their installations and adapt- 
ing to the new production techniques. 
Fortunately this situation has improved 
thanks to certain business initiatives 
that have led to the emergence of opera- 
tor training centres (such as ASCAMM, 
Catalan Association of Mould and Die 
manufacturers), and the constant up- 
dating of the official training courses in 
the institutions run by the authorities. 
Suppliers: The main names in robots 
and auxiliary equipment for automated 
installations are present in the Spanish 
market. As regards the offer, it is esti- 
mated that 60 Ojo are based in Catalonia. 
The quality of the after-sales service is 
considered acceptable by customers. 
Information and Documentation: To 
date, the two main sources of informa- 
tion on robotics in Spain are the Revista 
de Robdtica, published by Pulsar S.A., 
and the AER (Spanish Robotics Asso- 
ciation). Both have their head of- 
fices in Catalonia, which accounts for 
more than 70 % of AER members in 
Spain. 
